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  摘 要 
目的 
本实验试图用外源基因 EphA2转染 LNcap细胞，探讨 EphA2对前列腺癌
LNcap细胞增殖、迁移、侵袭活性的影响。 
方法 
构建重组 pcDNA3.1(+)- EphA2 ，转染 LNcap 细胞并经 G418筛选出稳定转
染株。实验分 3组：（1）空白对照组：激素依赖性前列腺癌 LNcap；（2）阴性对
照组：转染空载质粒 pcDNA3.1(+)的 LNcap- pcDNA3.1(+) ；（3）实验组：转染




1.  酶切电泳及碱基测序结果表明：线性pcDNA3.1(+)与EphA2 cDNA 链接正确，
EphA2 cDNA序列符合实验要求，重组质粒pcDNA3.1(+)- EphA2构建成功。 
2.  RT-PCR和WB结果表明：重组质粒高效并成功转入LNcap细胞。LNcap- 
pcDNA3.1(+)细胞的EphA2 mRNA和蛋白表达量明显高于阳性对照组PC3细胞（P 
＜ 0. 05）。 
3.  功能实验结果表明：LNcap- pcDNA3.1(+)细胞细胞周期处于 S期和 G2/M 期
的细胞百分比明显高于对照组（P ＜ 0. 05），细胞增殖速度在第 3 ~ 5 天的显著
高于对照组（P ＜ 0. 05）；其迁移和侵袭穿膜细胞数均显著高于对照组（P ＜ 0. 
05）。 
结论    
pcDNA3.1(+)- EphA2表达载体能在 LNcap细胞中有效地表达 EphA2 mRNA




















Objective to investigate exogenous EphA2 gene transfection on the proliferation, 
invasion activities of prostate cancer LNcap cells.  
Methods  
The specifie pcDNA3.1(+)-EphA2 Plasmid was constructed and transfected into 
Prostate Cancer LNcap cells using liPofeetamine2000. Three groups of cells were 
used in the in vitro studies，including black control group(untransfected cells)，
negative control group(cells transfected with the pcDNA3.1(+)) and 
pcDNA3.1(+)-EphA2 group (cells transfected with the pcDNA3.1(+)-EphA2).The 
expression of EphA2 mRNA was detceted by RT-PCR.The expression of EphA2 
protein was measured by westen blot. The cellcycle phase distribution was determined 
by flow cytometry.Cell Proliferation was assessed using CCK8 assay. Transwell 
analysis was done to measure the migration and invasion of LNcap cells. 
Results   
1. The Nucleotide sequencing results were that : pcDNA3.1(+)-EphA2 Plasmid was 
constructed sueeessfully . 
2. The RT-PCR and the westen blot results were that: pcDNA3.1(+)-EphA2 
transfected into the LNcap cells sueeessfully and effiei ntly. Compared to positive 
control group PC3 cells，the mRNA and Protein in level of EphA2 in LNcap 
-EphA2 group were increase (P<0.01). 
3.  Compared to black control group or negative control group, LNcap -EphA2 
signifieantly decreased the number of cells in the G0/G1 phase (P<0.01), 
significantly increased the number of cells of in the S Phase (P <0.05) and G2/M 
Phase (P<0.05),and signifieantly increased the prolife ationindex (P<0.0l). The 
growth of cells was  significantly inereased in LNcap -EphA2 group compare to 
















invasion of LNcap cells were signifieantly inereased in the cells transfected with 
the pcDNA3.1(+)-EphA2 compare to the cells transfceted with the pcDNA3.1(+) 
or untransfected cells(P<0.01). 
Conclusion 
  pcDNA3.1(+)-EphA2 Plasmid was constructed sueeessfully and effieiently ,EphA2 
promoted the proliferationand increased the migration and invasion. 
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Abbreviations and Acronyms 
ADT androgen deprivation therapy 雄激素去除疗法 
AP ammonium persulfate 过硫酸胺 
Amp Ampicillin 氨苄青霉素 
BSA bull serum albumin 牛血清白蛋白 
BLAST basic local alignment search tool 基本局部对比搜索工具 
bp base pair 碱基对 
β-actin Beta-actin β-肌动蛋白 
cDNA complementary DNA 互补 DNA 
DNA deoxyribonucleic acid 脱氧核糖核酸 
DMEM dulbecco’s minimum essential medium 达尔伯克(氏)必需基本培养基 
dNTP deoxyribonucleotide 脱氧核糖核酸 
DMSO dimethyl sulphoxide 二甲基亚 
EGFP enhanced green fluorescent protein 加强型绿色荧光 
FBS fetal bovine serum 胎牛血清 
FCM flow cytomytry 流式细胞术 
HDPC hormone dependent prostate cancer 激素依赖性前列腺癌 
HIPC hormone independent prostate cancer 激素非依赖性前列腺癌 
mg mildigram 毫克 
min minute 分钟 
mRNA Message RNA 信使 RNA 
PBS Phosphate buffered saline 磷酸盐缓冲液 
PI Propidium Iodide 碘化丙啶 
PAGE polyacrylamide gel electrophoresis 聚丙烯酰胺凝胶电泳 
















Pca prostatic carcinoma 前列腺癌 
RTKs receptor tyrosine kinases 受体酪氨酸激酶家族 
rpm rote per minute 每 min 转速 
RNA ribonucleic acid 核糖核酸 
RT-PCR Reverse transcription-polymerase chain 
reaction 
逆转录聚合酶链反应 
RPMI-1640 Roswell Park Memorial Institute-1640 RPMI-1640培养基 
S Second 秒 
SDS sodium dodecylsulphate 十二烷基磺酸钠 
TAE Tris/acetic acid EDTA buffer Tris/ 乙酸 EDTA 缓冲液 




















前  言 







于采用雄激素去除疗法(androgen deprivation therapy, ADT) 为主的内分泌治疗对
于激素依赖性前列腺癌（hormone dependent prostate cancer, HDPC）的控制较为





















































激素依赖性前列腺癌细胞 LNcap 和激素非依赖性前列腺癌细胞 PC3 在
EphA2 表达水平上有很大的差异。激素依赖性前列腺癌细胞 LNcap 的 EphA2 
mRNA 呈低水平表达，但并未表达 EphA2蛋白。而激素非依赖性前列腺癌细胞
PC3的 EphA2 mRNA和 EphA2蛋白都高表达。这说明 EphA2可能参与激素依赖
性前列腺癌向激素非依赖性前列腺癌的转变。本实验试图用外源基因 EphA2 转


















二、重组质粒转染 LNcap，经 G418筛选获得稳定转染细胞株并其鉴定： 
1.RT-PCR检测 EphA2 mRNA表达水平 























感受态细胞 NEB DH5a 天根生化科技(北京)有限公司 
限制性内切酶 HindIII/XhoI TaKaRa 
DNA  Ligation Kit Ver.2.0试剂盒 TaKaRa 




酵母提取物(Yeast extract) 天根生化科技(北京)有限公司 
琼脂糖 天根生化科技(北京)有限公司 
15000DNA marker 东盛生物 
GoldViewTM核酸染料 上海赛百盛基因技术有限公司 
EndoFree无内毒素质粒大提试剂盒 天根生化科技(北京)有限公司 
Amp 北京 Solarbio公司 
Ham's F12培养基 美国 HyClone公司 
双抗（青、链霉素） 美国 GIBCO公司 
PBS磷酸缓冲液 美国 GENMED公司 
0.25％胰蛋白酶 美国 GIBCO公司 
G418 美国 GIBCO公司 
转染试剂盒 美国 QIAGEN公司 
Trizol agent Invitrogen（上海公司） 
引物合成 Invitrogen（上海公司） 
PCR TaqMix 美国 Fermentas公司 













Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
